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This paper examines shifts in pattern of specialization of
China’s and India’s exported groups of products defined in the
three-digit Standard International Trade Classification (SITC)
Revision 2. This paper applies Revealed Symmetric Comparative
Advantages (RSCA) index and Spearman’s rank correlation. Some
conclusions are withdrawn. First, on average the comparative
advantages of both China and India increase, except in the case of
China for the period of 1998-2003. Second, China’s pattern of
comparative advantage changes more dynamically than that of
India. Third, the China’s and India’s patterns of comparative
advantage show different trends (divergent/more complementary).
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Introduction
China and India have performed a
remarkable economic growth. Among
countries with at least 10 million people
in 2003, China and India have had a
rapid economic growth since 1980.
From 1980-1990, China’s Gross Do-
mestic Product (GDP) grew on the
average of 10.3 percent per year, while
India’s GDP grew on the average of
5.7 percent per year (World Bank
2006). The high rate of growth con-
tinued subsequently from 1990-2000
and 2000-2004. China’s GDP grew on
the average of 10.6 percent and 9.4
percent during the later two periods,
respectively; meanwhile, India’s GDP
grew on the average of 6.0 percent and
6.2 percent, respectively. China’s share
in the global GDP increased signifi-
cantly from 1.63 percent in 1990 to
4.68 percent in 2004, while India’s
share increased slightly from 1.46 per-
cent in 1990 to only 1.67 percent in
2004. One of the explanatory reasons
for the high growth is the increase in
openness of the international trade
policies conducted extensively by both
China and India. Other reasons are the
improvement of health and life ex-
pectancy, elevated labor force per
capita due to the declining fertility
rates and dependency ratios (Bloom et
al. 2006).
China and India have significant
roles in international trade and increas-
ingly integrating themselves with the
world economy. The World Trade
Organization (WTO) (2005) notes that
China’s share in the world merchan-
dise export and import increased dra-
matically from 1.2 percent and 1.1
percent in 1983 to 6.7 percent and 6.1
percent in 2003, respectively. Mean-
while, India’s share in the world mer-
chandise export and import increased
modestly from 0.5 percent and 0.7
percent in 1983 to 0.8 percent and 1.1
percent in 2003, respectively. An indi-
cator commonly used to describe the
integration level of a specific country
is the share of export and import of
goods and services in GDP formation.
For both China and India, the share
had roughly doubled for 1994-2004.
China’s share of export of goods and
services increased from 18 percent in
1994 to 34 percent in 2004, while the
India’s share increased from 7 percent
in 1983 to 19 percent in 2004. China’s
share of imports of goods and services
in GDP increased from 16 percent in
1994 to 31 percent in 2004; mean-
while India’s share increased from 9
percent in 1994 to 23 percent in 2004
(World Bank 2006).
China’s and India’s sustainable
and high economic growth and inten-
sive integration with the world
economy have caused dramatic in-
creases in the Asia’s share of world
exports and raw material consump-
tion. In the case of China, this country
has encouraged intra-regional trade in
East Asia through the component and
parts industry (Athukorala and
Yamashita 2005; Ng and Yeats 2003).
Urata (2006) finds that India’s exports
to East Asia and India’s imports from
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East Asia increased from 22.3 percent
for 1990-1994 to 23 percent for 2000-
2004; and from 16.6 percent for 1990-
1994 to 21.7 percent for 2000-2004,
respectively. Given the large size of
Chinese and Indian economies and
their specific patterns of demand, the
changes in their supply and demand
structure have much larger impacts on
the composition of world trade than
those of the other late industrialized
economies in Asia during their eco-
nomic ascent (UNCTAD 2005). China
and India are geographically large and
neighboring emerging-market econo-
mies (EMEs), which are increasingly
distinguished as two-up-and-coming
economic powers (Das 2006). The
impacts of China’s growth on interna-
tional product markets and global trade
flows have been already apparent.
Given the strong integration with
the world trade and their size of
economy, it is interesting to analyze
the shifts in the patterns of compara-
tive advantages of China and India.
This paper aims to answer some cru-
cial questions. First, what sorts of ex-
ported groups of products in which
China and India have comparative ad-
vantages? Second, how far have the
patterns of comparative advantages of
China and India shifted? Third, has the
India’s pattern of comparative advan-
tages followed a sequence change in
similar way to that of China? This
paper is organized into several parts.
Part 2 describes the literature review.
Part 3 exhibits the methodology. Part 4
shows the calculation results and
analysis. Finally, some conclusions and
future implications are presented in
Part 5.
Literature Review
Globalization, liberalization, eco-
nomic integration, bilateral and multi-
lateral trade agreements (BTA and
MTA) have encouraged international
strategic alliances conducted by coun-
tries. Trade liberalization not only of-
fers opportunities for the export devel-
opment but also carries more competi-
tive environment in the international,
regional and domestic markets. Paral-
lel to the integration process in the
world market, a critical issue on the
country-specific specialization and the
dynamic shifts in comparative advan-
tage patterns emerges. Isogai et al.
(2002), James and Movshuk (2003),
Ng and Yeats (2003), Roland (2003),
Hinloopen and Marrewijk (2001;
2004a; 2004b; 2004c), Batra and Khan
(2005), and Wörz (2005) have exam-
ined the issue.
The issue of dynamic specializa-
tion and convergence of trade patterns
are important to economic policy and
to the countries’ competitiveness for
some reasons (Aiginger 1999). First,
as far as the diversity of exported prod-
ucts is concerned, specializing only in
limited groups of products might in-
crease risks for the economy. If a coun-
try merely specializes in a limited num-
bers of exported products, the country
might have some domestic problems
when there are any international shocks
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in those products. For example, Indo-
nesia, which had merely relied on its
exports on oil, had fiscal problems in
the early 1980s when the price of oil
declined sharply since revenue from
oil sectors is the main government
revenue. Second, the economic inte-
gration can enhance efficiency and
competitiveness because of the search-
ing of countries’ specialization, taking
the advantage of scale economies,
deepening the division of labors, de-
creasing in the transport costs, etc.
There are many researches ana-
lyzing the specialization and conver-
gence of industrial structure. For ex-
ample, Krugman (1991) finds that
manufacturing is more regionally con-
centrated in the U.S. than in Europe.
Some other researches are summarized
in Table 1. Related to the issue of
structural convergences across coun-
tries and in parallel direction with the
integration process in the world mar-
ket, a crucial question on the dynamics
of countries-specific specialization is
arising: how far have the specializa-
tion and convergence of comparative
advantage of India and China been
going on? With many countries and
industries, as well as the different ini-
tial distributions of exports and im-
ports across countries and industries
in the Asian region, different outcomes
might be possible. Aiginger (1999)
and Wörz (2005) state four possible
combinations between the trade spe-
cialization and convergence in the trade
patterns. All of which are depicted in
Figure 1-i.e. more-specialized together
with diverging in the trade patterns
(Case 1); less-specialized together with
converging in the trade patterns (Case
2); more-specialized together with con-
Figure 1. Four Possible Combinations: Specialization and Convergence
Case 1:
Increasing Specialization
Diverging trade pattern
across countries
Case 3:
Increasing Specialization
Converging trade pattern
across countries
Case 4:
Decreasing Specialization
Diverging trade pattern
across countries
Case 2:
Decreasing Specialization
Converging trade pattern
across countriesD
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verging in the trade patterns (Case 3);
and less-specialized together with di-
verging in the trade patterns (Case 4).
 First, Case 1 takes place if coun-
tries in the region increasingly exploit
their comparative advantages, and then
reinforce their patterns of specializa-
tion accordingly. This is likely to hap-
pen if the specialization is mainly in-
duced by the absolute advantages. For
example, one country in the region
exploits its oil as the main exported
products; in contrast, the neighboring
countries have no oil. This country
then will have an increasing in its
specialization and divergence in the
trade patterns. Case 2 occurs in a par-
allel direction with the rising impor-
tance of intra-industry trade (IIT),1 and
it is often observed for the homog-
enous trading partners in an advanced
stage of development. Third, an ex-
ample for Case 3 is that a dramatic
increase in demand for computer equip-
ments might cause specialization in
the production of these products by
countries that initially showed a weak
specialization in different industries
such as textiles, food, furniture, etc.
Fourth, Case 4 may happen, for ex-
ample, if one furniture-producing coun-
try immediately shifts part of its pro-
duction into the information and com-
munications technologies sector, while
another electronic producers move to-
ward transportation sector. Which
cases do China and India lay in- Cases
1, 2, 3 or 4? Are they becoming less
specialized or more specialized? Are
their patterns of comparative advan-
tage becoming more similar (conver-
gent) or more different (divergent)?
Methodology
Data
This paper uses data on trade sta-
tistics published by the United Nations
(UN), namely the International Trade
Statistics Yearbook (ITSY) and the
United Nations Commodity Trade Sta-
tistics Database (UN-COMTRADE).
This paper uses 3-digit the Standard
International Trade Classification
(SITC) Revision 2. For comparison
purposes, this paper focuses on 231
groups of products 3-digit SITC which
1 IIT occurs when a country is both exporting and importing items in the same product
classification category. In contrast, inter-industry trade happens when a country’s exports and
imports are in different classification category. Grubel and Lloyd (1975) mentioned several possible
explanations for the occurrence of IIT, such as: product differentiation, transport costs, dynamic
economies of scale, degree of product aggregation, differing income distribution in countries, and
differing factor endowments and product variety.
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are covered in the ITSY 2003.2 Data on
total world exports is obtained from
the ITSY 1988, 1993, 1998 and 2003.
Meanwhile, data on China’s exports
and India’s exports are taken from the
UN-COMTRADE.
Revealed Symmetric
Comparative Advantage (RSCA)
There are many ways to scrutinize
whether a country has comparative
advantage for a specific product. One
common method to determine how
specialized a country in the production
of a product is by calculating Revealed
Comparative Advantage (RCA) index
(Balassa 1965; 1979; 1986).2 The in-
dex examines the proportion of a good
produced or exported. The formula to
measure a country’s RCA index is
expressed as follows:
Where:
RCAij = revealed comparative country
j for group of products (SITC)
i
xij = export value of group of prod-
ucts i by country j
ΣXij = total export value of country j
xiw = export value of group of prod-
ucts i of the world (w)
ΣXi = total export value of the world
(w)
Xij
ΣXij
i
Xiw
ΣXiw
i
RCAij=
(1)
i
i
2 There are some groups of products (SITC) are excluded from the analysis i.e Jute, raw or semi-
processed (SITC 264); Ores and concentrates of uranium and thorium (SITC 286); Electric
current (SITC 351); Hoops and strip, of iron or steel, hot-rolled or cold rolled (SITC 675);
Uranium depleted in U235 and thorium (including waste) and their alloys and articles thereof
(SITC 688); Postal packages not classified according to kind (SITC 911); Postal packages not
classified according to kind (SITC 961); Coins (other than gold coin), not being legal tender
(SITC 961); and Gold, non-monetary excluding gold ores and concentrates (SITC 971). The
exclusion is taken for some reasons. First, data on the world exports of those products is not
reported in the ITSY. Some countries did not report their exports on those products and the
others submitted the poor reports and insufficient explanation of estimates (UN, 1988-2005).
Second, it is not realistic if there is a country exporting a product (SITC) but the world does have
exports on it, whereas the country is a subset of the world. Third, the Revealed Symmetric
Comparative Advantage Index employed in this paper is  obviously not defined when there is no
data on the world exports. As explained in the next subpart, the index is a ratio of a country’s
share of exports (numerator) and the world’s share of exports (denominator). The ratio is not
defined when the denominator is zero.
3 See Balance et al. (1987) for a good discussion about indicators of comparative advantage.
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The numerator represents the do-
mestic percentage share of export value
for a specific group of products i in the
domestic total export value. The de-
nominator represents the world’s per-
centage share of a specific group of
products i in the world total exports.
The index, thus, contains a compari-
son of national export structure (the
numerator) with the world export struc-
ture (the denominator). The values of
the index are between zero and infinity
(0≤RCAij≤∞). The RCAij greater than
one implies that country j has com-
parative advantage in group of prod-
ucts i. In contrast, the RCAij less than
one means that country j has compara-
tive disadvantage in group of products
i. Since the RCA turns out to have
values, which cannot be compared on
both sides of one, the index is made
into a symmetric index. The new index
is called Revealed Symmetric Com-
parative Advantaged (RSCA) that is
formulated as (Laursen 1998):
(2)
The RSCAij index ranges from
minus one to one (or -1≤RSCAij≤1).
The interpretation of the RSCA is simi-
lar with that of the RCA. The RSCAij
greater than zero implies that country
j has comparative advantage in group
of products i. In contrast, RSCAij less
than zero means that country j has
comparative disadvantage in group of
products i.
Correlation of Comparative
Advantages
This paper applies statistical hy-
pothesis test procedure of correlation
on the Revealed Symmetric Compara-
tive Advantage (RSCA) to examine
shifts in the pattern of comparative
advantages. The degree of linear asso-
ciation between two series of RSCA
can be compared by analyzing the
Spearman’s rank correlation coeffi-
cient that is given as follows (Gujarati
2000):
- Across periods (1988, 1993, 1998
and 2003):
- Across countries (India and China):
where:
ρs, Cta, Ctb = the Spearman’s rank
correlation coefficient
between China’s RSCA
at time ta (symbol: Cta)
and China’s RSCA at
time tb (symbol: Ctb).
ρs, Cta, Itb = the Spearman’s rank
correlation coefficient
ρs, Cta, Ctb= 1 - 6
Σd2Rit
n
i=1
n(n2 - 1)
(3)
ρs, Cta, Itb= 1 - 6
Σd2Rit
n
i=1
n(n2 - 1)
(4)
RSCAij=
RCAij-1
RCAij+1
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between China’s RSCA
at time ta (symbol: Cta)
and India’s RSCA at
time tb (symbol: Itb).
d2 = (RRSCA    - RSRSCA     )2
for across periods.
d2 = (RRSCA    - RSRSCA    )
2
for across countries.
RRSCA = the rank of China’s
RSCA of group of prod-
ucts i at time ta
RRSCA = the rank of China’s
RSCA of group of prod-
ucts i at time tb
RRSCA = the rank of India’s RSCA
of group of products i at
time tb
n is number of observa-
tion groups of products
(i.e. 231 SITC)
ta and tb are years (1988, 1993,
1998 or 2003)
The values of Spearman’s rank
correlation coefficients range from mi-
nus one (a perfect negative linear rela-
tionship) and one (a perfect positive
linear relationship). First, to analyze
the dynamic shifts in the pattern of
comparative advantages in India and
China separately, the correlation coef-
ficient across periods (Equation 3) is
applied. The correlation coefficient
closer to minus one (-1) implies that
the shift in comparative advantages is
‘more dynamic.’ In contrast, the corre-
lation coefficient closer to one (1)
implies that the shift in comparative
advantages is ‘less dynamic.’ Second,
the correlation across countries, China
and India, is also calculated (Equation
4). Higher and positive value of
Spearman’s rank correlation coeffi-
cient indicates more similar pattern of
comparative advantage (competition)
between the two countries. In contrast,
lower and negative value of
Spearman’s rank coefficient implies
stronger dissimilarity in the pattern of
comparative advantages (complemen-
tary).
Results and Analysis
Internationally, traded products
are classified according to the Stan-
dard International Trade Classifica-
tion (SITC). There are nine headlines
1-digit in the SITC categories: 0 Food
and live animals; 1 Beverage and to-
bacco; 3 Crude materials, inedible,
except fuel; 3 Mineral fuels, lubricants
and related materials; 4 Animal and
vegetable oils, fats and waxes; 5 Chemi-
cal and related products nes.; 6 Manu-
facturing goods classified chiefly by
material; 7 Machinery and transport
equipment; 8 Miscellaneous manufac-
tured articles; 9 Commodities and
transaction not classified elsewhere.
It is possible to subdivide further
these categories into their sub compo-
nents: 2-digit SITC; 3-digit SITC; 4-
digit SITC and so on. These more
detailed breakdowns are important, as
there are a number of quite diverse
categories within each of the broad
SITC headings.
Rit
iC, ta iI, tb
iC, ta iC, tb
iC, ta
iC, tb
iI, tb
Rit
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Leading Exported Groups of
Products
The meaning of ‘leading exported
groups of products’ can be seen from
two different points of view. First,
from the domestic point of view, the
leading exported groups of products
can be defined as groups of exported
products that can yield bigger amount
of foreign exchanges for the domestic
economy. From this point of view, the
higher share of a specific group of
products in the total exports value, the
bigger its contribution for the domes-
tic economy will be. Table 2 repre-
sents the China’s and India’s ten ex-
ported groups of products with the
biggest share in the total exports value
in 1988 and 2003. By comparing groups
of products in the top-ten list, it might
be firmly stated that the leading ex-
ported groups of products of China
were manufactures (1-digit SITC 7
and 8) meanwhile, those of India were
varied (1-digit SITC 2,3,5,6 and 8) in
2003. In the case of China: automatic
data process machines and units
thereof (SITC 752); telecommunica-
tions equipment, nes, parts and acces-
sories, nes (SITC 764); parts, nes of
and accessories for machines of head-
ing 751 or 752 (SITC 759); footwear
(SITC 851); gramophones, dictating
machines and other sound recorder
(SITC 763); thermionic, microcircuits,
transistors, valves, etc. (SITC 776)
and electrical machinery and appara-
tus, nes (SITC 778) were the new
groups of products listed in the top-ten
products in 2003 since these products
were not listed in the top-ten list in
1988. Meanwhile, the India’s six new
leading exported products in 2003 were
gold, silver ware, jewelry and articles
of precious materials, nes (SITC 897);
medicinal and pharmaceutical prod-
ucts (SITC 541); textile yarn (SITC
851); under-garments, knitted or cro-
cheted (SITC 856); made-up articles,
Table 2. Ten-Biggest Share in Total Domestic Exports, 1988 and 2003 (in %)
1988-China
NO SITC Code Descriptions Share
1 333 Crude petroleum and oils obtained from bituminous minerals 5.38
2 845 Outerwear knitted or crocheted, not elastic nor rubberized 4.63
3 931 Special transactions, commodity not classified according to class 4.62
4 784 Motor vehicle parts and accessories, nes 4.23
5 652 Cotton fabrics, woven (not including narrow or special fabrics) 3.49
6 843 Women, girls, infants outerwear, textile, not knitted or crocheted 2.69
7 894 Baby carriages, toys, games and sporting goods 2.65
8 651 Textile yarn 2.56
9 658 Made-up articles, wholly or chiefly or textile materials, nes 2.49
10 654 Textile fabrics, woven, other than cotton or man-made fibres 2.01
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Continued from Table 2
1988-India
NO SITC Code Descriptions Share
1 667 Pearls, precious and semi-precious stones, unworked or worked 20.82
2 843 Women, girls, infants outerwear, textile, not knitted or crocheted 4.78
3 652 Cotton fabrics, woven (not including narrow or special fabrics) 3.38
4 611 Leather 3.36
5 281 Iron ore and concentrates 3.33
6 074 Tea and mate 2.98
7 659 Floor coverings, etc 2.97
8 036 Crustaceans and molluscs, fresh, chilled, frozen, salted, etc 2.85
9 334 Petroleum products, refined 2.50
10 612 Manufactures of leather or of composition leather, nes; etc 2.23
2003-China
1 752# Automatic data process machines and units thereof 9.36
2 764# Telecommunications equipment, nes; parts and accessories, nes 6.34
3 759# Parts, nes of and accessories for machines of heading 751 or 752 4.37
4 894 Baby carriages, toys, games and sporting goods 3.28
5 845 Outerwear knitted or crocheted, not elastic nor rubberized 3.24
6 851# Footwear 2.85
7 843 Women, girls, infants outerwear, textile, not knitted or crocheted 2.80
8 763# Gramophones, dictating machines and other sound recorder 2.40
9 776# Thermionic, microcircuits, transistors, valves, etc. 2.37
10 778# Electrical machinery and apparatus, nes 2.31
2003-India
1 667 Pearls, precious and semi-precious stones, unworked or worked 13.35
2 334 Petroleum products, refined 5.47
3 897# Gold, silver ware, jewelry and articles of precious materials, nes 3.45
4 541# Medicinal and pharmaceutical products 3.21
5 651# Textile yarn 3.09
6 843 Women, girls, infants outerwear, textile, not knitted or crocheted 3.07
7 846# Under-garments, knitted or crocheted 2.73
8 658# Made-up articles, wholly or chiefly or textile materials, nes 2.52
9 674# Universals, plates, and sheets, of iron or steel 1.84
10 281 Iron ore and concentrates 1.76
Note: # means new product in 2003, which not listed in ten-biggest share in 1988
Source: The ITSY and UN-COMTRADE (author’s calculation).
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wholly or chiefly or textile materials,
nes (SITC 658) and iron ore and con-
centrates (SITC 674).
Second, from the international
competition point of view, leading ex-
ported groups of products can be de-
fined as groups of products that can
compete internationally. A specific
exported group of products becomes
leading exported group if its share in
the total world export value is rela-
tively dominant. It might be possible
that a specific group of products is not
significant as a foreign exchange cre-
ator but it can compete internationally.
Table 3 represents the China’s and
India’s ten exported groups of prod-
ucts with the biggest share in total
world exports. China, historically, is
famous as silk-producer. China’s share
of export on silk (SITC 261) covered
51.75 percent of the total world silk
export in 1988 and it became 77.19
percent in 2003. Silk still became the
first leading exported products for
China in 1988 and 2003 in term of
international competition. The other
leading exports in 1988 –except for
made-up articles, wholly or chiefly or
textile materials, nes (SITC 658)– had
been replaced by new leading exported
groups of products in 2003. In term of
Table 3. Ten-Biggest Share in Total World Exports, 1988 and 2003 (in %)
1988-China
NO SITC Code Descriptions Share
1 261 Silk 51.75
2 572 Explosives and pyrotechnic products28.8
3 3658 Made-up articles, wholly or chiefly or textile materials, nes 22.81
4 074 Tea and mate 22.25
5 291 Crude animal materials, nes 20.90
6 654 Textile fabrics, woven, other than cotton or man-made fibres 17.14
7 652 Cotton fabrics, woven (not including narrow or special fabrics) 15.84
8 847 Clothing accessories, or textile fabrics, nes 14.97
9 056 Vegetables, roots and tubers, prepared or preserved, nes 13.33
10 689 Miscellaneous non-ferrous base metals, employed in metallurgy 13.23
1988-India
1 074 Tea and mate 22.88
2 612 Manufactures of leather or of composition leather, nes; etc 15.55
3 667 Pearls, precious and semi-precious stones, unworked or worked 12.47
4 075 Spices 10.86
5 042 Rice 8.56
6 659 Floor coverings, etc. 6.25
7 611 Leather 6.17
8 281 Iron ore and concentrates 5.71
9 844 Under garments of textile fabrics, not knitted or crocheted 5.54
10 273 Stone, sand and gravel 4.61
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Continued from Table 3
2003-China
NO SITC Code Descriptions Share
1 261 Silk 77.19
2 323# Briquettes, coke and semi-coke; lignite or peat; retort carbon 46.18
3 411# Animal oils and fats 38.95
4 848# Articles or apparel, clothing accessories, non-textile, headgear 37.02
5 666# Pottery 30.36
6 786# Trailers, and other vehicles, not motorized, nes 29.62
7 831# Travel goods, handbags etc, of leather, plastics, textile, others 28.74
8 894# Baby carriages, toys, games and sporting goods 27.11
9 658 Made-up articles, wholly or chiefly or textile materials, nes 26.27
10 851# Footwear 26.13
2003-India
1 667# Pearls, precious and semi-precious stones, unworked or worked 13.91
2 042 Rice 12.46
3 074# Tea and mate 10.85
4 281 Iron ore and concentrates 9.54
5 075 Spices 8.32
6 897# Gold, silver ware, jewelry and articles of precious materials, nes 7.46
7 659 Floor coverings, etc. 7.30
8 273 Stone, sand and gravel 7.25
9 658# Made-up articles, wholly or chiefly or textile materials, nes 6.81
10 697# Household equipment of base metal, nes 6.62
Note: # means new product in 2003, which not listed in ten-biggest share in 1988
Source: The ITSY and UN-COMTRADE (author’s calculation).
kinds of exported groups of products,
it might be said that the top-ten China’s
exports were dominated by manufac-
turing sector (1 digit SITC 7 and 8).
Meanwhile the top-ten India’s exports
were slightly dominated by primary
products (1-digit SITC 0 and 2).
Shifts in the Pattern of
Comparative Advantages
The countries’ comparative ad-
vantages are not static but dynamic.
Theoretically, specialization based on
comparative advantage under free trade
changes the (endogenous) rate of pro-
ductivity growth in sectors in the econo-
mies. Productivity levels determine
comparative advantage and affect the
allocation of labor (resources) between
sectors in the economies. This sequen-
tially determines relative rates of pro-
ductivity growth, and thereby feeds
back to shape the evolution of produc-
tivity levels over time. In this way,
current comparative advantage is en-
dogenously determined.
60
Gadjah Mada International Journal of Business, January - April 2008, Vol. 10, No. 1
Considering comparative advan-
tage in the models of economic growth
and trade has led a number of authors
to speak in term of ‘dynamic compara-
tive advantage’. Redding (2004) notes
that comparative advantage is endog-
enously determined by past techno-
logical change, while simultaneously
shaping current rates of innovation.
The dynamic of comparative advan-
tage might be caused by the role of
input trade (Jones 2000); friction in
international trade and investment
flows due to geography, institutions,
transport, and information cost
(Venables 2001); the transmission of
knowledge across borders (Grossman
and Helpman 1991); technological dif-
ferences across border (Trefler 1995)
and monopolistic competition in dif-
ferentiated products with increasing
return to scale (Krugman 1979).
China and India are believed to
have different dynamics in their com-
parative advantage. The rapid growth
in the exports of manufactured goods
is the cause of countries’ comparative
advantage. Martin and Manole (2004)
find that there are significant differ-
ences of export growth in low-tech-
nology products, medium-technology
products and high-technology prod-
ucts between China and India for the
period 1981-2001. Table 4 shows the
China and India’s top-ten groups of
products with the highest RSCA index
in 1988 and 2003. In term of the num-
ber of newcomers in the top-ten list
2003, China and India had eight and
three new products listed in 2003, re-
spectively. In the top-ten groups, the
shift of comparative advantages of
China had been more dynamic than
that of India. If we compare the value
of the RSCA index, the India’s RSCA
indexes of the top-ten groups of prod-
ucts are much higher than the China’s
ones. In 2003, the India’s RSCA in-
dexes of the top-ten products ranged
from 0.770 to 0.883; meanwhile, the
China’s RSCA indexes of the top-ten
products ranged from 0.627 to 0.856.
Table 4. Ten-Highest Revealed Symmetric Comparative Advantages, 1988
and 2003
1988-China:
NO SITC Code Descriptions RSCA
1 261 Silk 0.928
2 572 Explosives and pyrotechnic products 0.875
3 658 Made-up articles, wholly or chiefly or textile materials, nes 0.845
4 074 Tea and mate 0.841
5 291 Crude animal materials, nes 0.832
6 654 Textile fabrics, woven, other than cotton or man-made fibres 0.798
7 652 Cotton fabrics, woven (not including narrow or special fabrics) 0.783
8 847 Clothing accessories, or textile fabrics, nes 0.772
9 056 Vegetables, roots and tubers, prepared or preserved, nes 0.748
10 689 Miscellaneous non-ferrous base metals, employed in metallurgy 0.746
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Continued from Table 4
1988-India:
NO SITC Code Descriptions RSCA
1 074 Tea and mate 0.952
2 612 Manufactures of leather or of composition leather, nes; etc 0.930
3 667 Pearls, precious and semi-precious stones, unworked or worked 0.914
4 075 Spices 0.902
5 042 Rice 0.877
6 659 Floor coverings, etc. 0.835
7 611 Leather 0.833
8 281 Iron ore and concentrates 0.821
9 844 Under garments of textile fabrics, not knitted or crocheted 0.816
10 273 Stone, sand and grave 0.783
2003-China:
1 261 Silk 0.856
2 323# Briquettes, coke and semi-coke; lignite or peat; retort carbon 0.771
3 411# Animal oils and fats 0.734
4 848# Articles or apparel, clothing accessories, non-textile, headgear 0.722
5 666# Pottery 0.671
6 786# Trailers, and other vehicles, not motorized, nes 0.664
7 831# Travel goods, handbags etc, of leather, plastics, textile, others 0.655
8 894# Baby carriages, toys, games and sporting goods 0.638
9 658 Made-up articles, wholly or chiefly or textile materials, nes 0.629
10 851# Footwear 0.627
2003-India:
1 667 Pearls, precious and semi-precious stones, unworked or worked 0.883
2 042 Rice 0.871
3 074 Tea and mate 0.853
4 281 Iron ore and concentrates 0.834
5 075 Spices 0.812
6 897# Gold, silver ware, jewelry and articles of precious materials, nes 0.793
7 659 Floor coverings, etc. 0.789
8 273 Stone, sand and gravel 0.788
9 658# Made-up articles, wholly or chiefly or textile materials, nes 0.775
10 697# Household equipment of base metal, nes 0.770
Note: # means new product in 2003, which not listed in ten-biggest share in 1988
Source: The ITSY and UN-COMTRADE (author’s calculation).
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Table 4 only shows structural
change in the pattern of comparative
advantages within the top-ten list. The
next question is about how is the gen-
eral structural change of comparative
advantages? It is not confirmed that
there is a structural change in the pat-
tern of comparative advantages by only
looking at the comparative advantages
within the top-ten. This paper applies
the Spearman’s rank correlations on
RSCA across periods (1988, 1993,
1998 and 2003) to separately scruti-
nize the structural change of China and
India’s patterns of comparative advan-
tages (as described in equation 3 in the
case of China, similar logic is also
applied for India). Table 5 represents
Spearman’s rank correlation coeffi-
cients, which are statistically signifi-
cant at 1 percent level of significance.4
It is clearly shown that China had
smaller coefficients of the Spearman’s
rank correlation than those of India for
any paired-times. For example, the co-
efficient for the China’s comparative
advantage in 1988 and in 2003 was
0.515, meanwhile the India’s one was
0.683. Therefore, it implies that there
were structural changes in the com-
parative advantage of China and India.
In addition, since the China’s rank
correlations were smaller than the
India’s, it can be firmly stated that the
structural changes in the China’s pat-
tern of comparative advantages were
more dynamic than those in the India’s
do for 1988-2003.
4 Discussion with Jeroen Hinloopen (Department of Economics, University of Amsterdam)
confirms that the Spearman’s rank correlation can be used to examine the shift in pattern of
comparative advantage. However, we will face some difficulties in the inferential statistics.
Hinllopen and Marrewijk (2001; 2004a; 2004b; 2004c) proposed some supplemental quantitative
measures other than the commonly used statistical methods i.e. mobility indicator associated with
Markov transition matrices, Galtonian regressions, probability-probability (p-p) plots and the
Harmonic Mass index. However, the author would argue that these measures are also still lag of the
inferential statistics.
China
China’s Comparative Advantages
1988 1993 1998 2003
1988 1.000 .779* .641* .515*
1993 .779* 1.000 .854* .757*
1998 .641* .854* 1.000 .881*
2003 .515* .757* .881* 1.000Ch
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India
India’s Comparative Advantages
1988 1993 1998 2003
1988 1.000 .858* .831* .683*
1993 .858* 1.000 .923* .822*
1998 .831* .923* 1.000 .855*
2003 .683* .822* .855* 1.000In
di
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e
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Note: * Correlation is significant at the 0.01 level (2-tailed).
Source: The ITSY and UN-COMTRADE (author’s calculation).
Table 5. Spearman Rank Correlation
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Exports structure as well as the
path and prospects of economic devel-
opment in a country are likely to be
closely related. The country might have
a linear structural change in the eco-
nomic development starting from ag-
ricultural sector basis to manufactur-
ing sector basis and even further to
service sector basis subsequently
(Todaro 2000). As far as the patterns
of comparative advantage are con-
cerned, it might be argued that the
advanced countries will have a less
dynamic structural change in their com-
parative advantage due to the domes-
tic full employment if it is compared
with that of the less developed coun-
tries. Hence, the comparative advan-
tage and steadiness of the pattern seem
to be in the parallel direction with the
prosperous development (Wörz 2005).
As emerging countries, it is theoreti-
cally believed that China and India
will try to raise their comparative ad-
vantages and to specialize in products
with higher comparative advantages.
Table 6 shows the statistics of China’s
and India’s RSCA index, including
mean, median, standard deviation, co-
efficient of variation and skewness.
Meanwhile, Table 7 summarizes sta-
tistical tests on the difference of means
across periods. In the case of India, the
increases in averages of comparative
advantages are statistically significant
at 1 percent level of significance.
Meanwhile in the case of China,
although there is an increase in the
average of comparative advantages in
1993 and 1998, the increase is statisti-
cally insignificant. By similarly com-
paring the average comparative ad-
vantages in 1993 and 2003, there is an
increase in the comparative advan-
tages but the increase is statistically
insignificant. From this statistic test, it
can be noted that India has a steady and
significant increase in the average of
comparative advantage for 1988-2003.
China has a significant increase for
1988-1993 and a significant decrease
for 1998-2003.
Table 6. Statistics of Revealed Symmetric Comparative Advantage
China  India
Statistics 1988 1993 1998 2003 1988 1993 1998 2003
Mean -0.254 -0.178 -0.163 -0.193 -0.429 -0.375 -0.338 -0.217
Median -0.404 -0.220 -0.175 -0.210 -0.621 -0.562 -0.531 -0.315
Standard Deviation 0.567 0.540 0.528 0.513 0.569 0.567 0.570 0.541
Coefficient of Variation-2.237-3.032 -3.233 -2.664 -1.325 -1.512 -1.688 -2.488
Skewness 0.399 0.141 0.118 0.087  0.920 0.737 0.675 0.340
Source: The ITSY and UN-COMTRADE (author’s calculation).
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Figure 2 shows the distribution of
China’s and India’s comparative ad-
vantages and comparative advantages
in 1988, 1993, and 2003. The asym-
metric distribution of both countries’
comparative advantage can be clearly
identified. Skewness coefficients of
the distribution are positive (Table 6).
They imply that China and India be-
come concentrated in products with
lower comparative advantage in 1988.
It can be seen clearly in 1988 from the
high frequency of products with low
level of comparative advantages in
both China and India. It is interesting
to compare the shift of patterns of
comparative advantages. The distri-
bution of China’s comparative advan-
tages shifts quickly to become more
specialized on the higher comparative
advantage products (shown by smaller
skewness) in 1988-1993, but it is slow
in 1993-2003. In contrast, the distribu-
tion of the India’s comparative advan-
tages shifts slowly to become more
specialized on the higher comparative
advantage products (shown by smaller
skewness) in 1988-1998, but it is quick
in 1993-2003.
Table 7. Test of Means Difference of RSCA
Difference between means
of Comparative Advantages t-statistics Sig. (2-tailed)
in
China
1988 and 1993 -3.086 * .002
1993 and 1998 -.785 .434
1998 and 2003 1.779 *** .077
India
1988 and 1993 -3.073 * .002
1993 and 1998 -2.720 * .007
1998 and 2003 -6.439 * .000
Notes: *, **, *** is significant at the 0.01, 0.05 and 0.1 levels (2-tailed), respectively.
Source: The ITSY and UN-COMTRADE, author’s calculation.
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Figure 2. Distribution of Comparative Advantages (China)
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Continued from Figure 2: Distribution of Comparative Advantages (China)
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Continued from Figure 2: Distribution of Comparative Advantages (India)
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Continued from Table 3: Distribution of Comparative Advantages (India)
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Relevance of the Trade
Liberalization Evolution
The shifts in pattern of compara-
tive advantages are very closely re-
lated with the evolution of trade liber-
alization in India and China. The im-
portance of liberalizing trade policies
for pro-faster growth of GDP and trade
in the case of China and India is clearly
understandable. In the late 1970s, the
level of protection was high and inter-
national trade was centrally controlled.
In the case of India’s manufacturing
sector, for example, Aksoy and Ettori
(1992) find that some 210 effective
protection rates (ERP) from various
sources which are grouped into 16
product categories are generally high
(such as: edible oils 85 percent, cotton
yarns 52 percent, synthetic textiles 100
percent, heavy chemicals 68 percent,
synthetic fibers/resins 162 percent,
iron/steel products 72 percent, cast-
ing/forging 72 percent, non-electrical
machinery 64 percent, electronic and
parts 92 percent). Throughout the fast-
growth period, China and India have
been more and more opening up their
economies and integrating them with
the world economies. To some extent,
the success of China and India’s do-
mestic policies are affected by the
policy regimes. China has faster ap-
proach in opening up domestic market
than that of India.
In 1980s, the China’s overall trade
regime was more open than that of
India. China and India have different
paths of liberalization. China takes the
form of ‘decentralization’ of trade i.e.
giving independence and right to ex-
port and import activities. The number
of Foreign Trade Corporations (FTCs,
either at the central level or the provin-
cial level) increases dramatically from
just 12 FTCs with monopoly rights on
trade in 1978, to 800 FTCs in 1985 and
to more than 5.000 FTCs with full
authority in trade in 1988 (Panagariya
2006). Foreign-invested companies
(joint venture or wholly foreign owned)
are also given the rights to have their
foreign trade. Some policies are estab-
lished following the decentralization
of trade such as revision of the ex-
change rate trough devaluation, incen-
tive for export, establishment of a sys-
tem of rebating the value added, cus-
tom duties paid on inputs used in ex-
ports, and duty drawback. The Special
Economic Zones (SEZs) and Open
Cities also provide competitive envi-
ronment for doing business (Das 2006;
Srinivasan 2006). All of those trade
reforms have significantly affected
exports and imports in the late 1980s
(as depicted in Figure 3).
The India’s basic regime for any
product is licensing. In 1979, India
established a system that classified
products not domestically produced
into three categories, i.e. Open Gen-
eral Licensing (OGL), Banned, and
Restriction items. Products not in the
OGL list are categorized into Banned
or Restriction items. Even then, only
input not produced at home had been
liberalized. India undertakes piecemeal
liberalization during the 1980s (Das
2006). It includes elimination of the
share of canalized products from 67
70
Gadjah Mada International Journal of Business, January - April 2008, Vol. 10, No. 1
percent in 1980-81 to 27 percent in
1986-87; expansion of OGL from 5
percent in 1980-81 to roughly 30 per-
cent in 1987-88, relaxation of industrial
controls, setting exchange rate in the
more realistic levels (Lardy 2002).
Some policies introduced to pro-
mote export include a passbook scheme
for duty free imports for exporters;
increase in the business income tax
deduction to 4 percent of net foreign
exchange realization plus 50 percent
(raised to 100 percent in 1988) of the
remaining profits from exports; reduc-
tion in the interest rate on export credit
from 12 to 9.5 percent; faster process-
ing of export credit and duty drawback;
upward revision of the rates of Cash
Compensatory Support (CCS) for off-
setting internal taxes; international
Price Reimbursement Scheme for raw
materials for all major export sector
(i.e. exporters are effectively offered
international prices on internationally
traded goods even when such inputs
are purchased domestically); permis-
sion to retain 5-10 percent of foreign
exchange receipts for export promo-
tion; duty free capital goods imports
for exporters in ‘thrust’ industry; full
remission of excise duties and domes-
tic taxes (Panagariya 2006). All of
these policies along with the deprecia-
tion of the real exchange rate play an
important role in the growth in export,
which is observed in the second half of
the 1980s as shown by Figure 3.
China and India have pursued their
reform and liberalization since 1990s.
In comparing the trade regimes of the
two countries, China is more open
than India in the industrial sector.
Figure 3. Trends in Export and Import: China and India, 1978-2005
Source: The ITSY and UN-COMTRADE (author’s calculation).
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However, the later is gradually catch-
ing up. India abandoned the import-
licensing regime before China did. In
fact, India has abolished licensing on
imports of consumer goods. India is
nearly license-free and relatively lib-
eral in industrial products. The current
tariff rates in India and China are al-
most relatively similar now. Export
and import expansions have tremen-
dously occurred since 1999 as pre-
sented by Figure 3. As mentioned in
the previous subpart, the overall
China’s comparative advantage de-
creased for 1999-2003. A country with
a very rapid expansion in exports might
frequently experience decrease in the
comparative advantage because there
are many shifts in the pattern of com-
parative advantages.
Patterns of Comparative
Advantage: Convergence or
Divergence
China and India start their trade
liberalization in almost relatively the
same period. Different approaches of
the trade liberalization have been
implemented in both countries. In the
beginning of the liberalization, China
is more progressive than India. There-
fore, it might be believed the India’s
pattern of comparative advantages is
left behind compared with that of
China. Table 8 represents the
Spearman’s rank correlation coeffi-
cients between the China’s and India’s
comparative advantages over 1988-
2003. Higher coefficient means higher
linear association (similarity or com-
Table 8.Spearman’s Rank Correlation Coefficients:
China’s and India’s Comparative Advantages
India’s Comparative Advantages
1988 1993 1998 2003
1988 .428* .407* .437* .360*
1993 .348* .345* .369* .320*
1998 .310* .308* .358* .284*
2003 .318* .278* .311* .221*
Note: * Correlation is significant at the 0.01 level (2-tailed).
Source: See section 3 (author’s calculation).
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petition) between the China and India’s
patterns of comparative advantages.
Positive coefficient implies that India
is the follower (if it is not being said as
competitor) of China. However, in the
main diagonal of Table 8, it shows that
the coefficient decreases from 0.428
in 1988 to 0.221 in 2003. It indicates
that the similarity level in the pattern
of comparative advantage, which also
implies competition, between the two
countries decrease. China and India
exhibit different direction of shifts in
the pattern of comparative advantages
that are more complement each other.
Concluding Remarks and
Future Implications
This paper comparatively analyzes
shifts in the pattern of comparative
advantages and discusses the evolu-
tion of the trade liberalization in China
and India, which cause the shifts. Some
conclusions are established. First, there
were significant shifts in the patterns
of comparative advantages from 1988-
2003. The China’s structural shifts are
more dynamic than that of India. From
the top-exported groups of products,
the domination of the manufacturing
sector appears in China is evident, but
in India it is the natural resource based
sector which is obvious. Second, as
emerging countries, China and India
have significantly increased their com-
parative advantages and specialization
of export. The India’s comparative
advantage increased steadily and sig-
nificantly during 1988-2003. In the
case of China, it increased during 1988-
1999 but decreased during 1998-2003.
The shifts in comparative advantage
are closely related with the evolution
of trade liberalization. In comparing
the trade regimes of the two countries,
China is more open than India in in-
dustrial products, but the later is
steadily catching up. Third, the pattern
of India’s comparative advantages has
positive linear association (similarity
or competition) with that of China.
However, the similarity level of the
pattern of comparative advantages
decreases. From 1988-2003, China and
India had different direction of shifts
in the pattern of comparative advan-
tages that were more complement each
other.
As two important hubs of interna-
tional trade in the Asia region (India in
South Asia and China in East Asia),
the different shifts in patterns of com-
parative advantages will bring future
complementary relationships among
countries in the region. Although the
Association of South East Asia Na-
tions (ASEAN) countries (especially
Singapore) and Japan are still the domi-
nant trade partners for India, for the
last ten years (1995-2005) trade trans-
actions between India and China have
increased significantly. The value of
India’s export to China grew at 167.8
percent and 750.3 percent for periods
1995-2000 and 2000-2005, respec-
tively. Meanwhile, the value of India’s
import from China grew at 78.7 per-
cent and 578.3 percent for periods
1995-2000 and 2000-2005, respec-
tively.
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The different shifts in the patterns
of comparative advantages will also
open wider opportunities for future
economic cooperation between not
only India and China, but also India
and other countries in the East Asian
region, since the regional intra-trade
have increased and there are strong
interdependencies (production shar-
ing). The East Asian intra-trade grew
at the rates of 22.9 percent and 78.5
percent for the period 1995-2000 and
2000-2005, respectively. The value of
India’s export to the region grew at
21.5 percent and 190.2 percent for the
period 1995-2000 and 2000-2005, re-
spectively. Meanwhile, the value of
India’s import from the region grew at
51.8 percent and 205.3 percent for the
period 1995-2000 and 2000-2005, re-
spectively. As the center of trade in the
South Asia region, the increase of trade
between India and the region could
encourage the development of the
South Asian Association for Regional
Cooperation (SAARC).
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